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法的有效性及合理性。对 H2O2 的检测表明制备的 PDA-GN/Au 修饰电极是一种
具有线性检测范围宽、检出限小、灵敏度高、响应性快等优点的无酶 H2O2 电化
学传感电极。 






































Electrochemical sensor has been widely used in medical, environmental and 
industrial application due to the advantages of its low cost convenient manufacture 
and microminiaturization. However, it also has many drawbacks such as complex 
preparation process, bad stability for long time working, low sensitivity and weak 
selectivity and so on. Thus the simple preparation of electrochemical sensor with 
excellent performance and its commercialization have promising future. 
Graphene (GN), a two-dimensional material (2D), composed of layers of carbon 
atoms packed into a honeycomb network, has become a sparkling rising star on the 
horizon of many fields in the last several years. Long-range π-conjugation in GN 
yields remarkable and unique properties, such as high values of its Young’s modulus, 
large theoretical specific surface area, excellent thermal conductivity, high mobility of 
charge carriers and optical transmittance, which make it can be well applied in 
electrochemical sensor. 
Inspired by mussel adhesion protein, aqueous solution of dopamine (DA) was 
discovered to self-polymerization to oxidize into thin adherent polydopamine (PDA) 
films, which can be coated on various inorganic and organic substrates. There are 
loads of phenolic hydroxyl groups and amino groups belong to PDA, which can used 
as a cross-linker reagent for the immobilization of biomolecules via Michael addition 
or Schiff base reaction.  
Here we prepared an electrochemical sensor which can be used in detecting H2O2 
and with excellent performance e.g. good stability, high sensitivity, short response 
periods, large linear detection range and very low limit of detection etc. via the green 
and environment-friendly electrochemical technology based on the well combination 
of dopamine and graphene oxide. After applying the glucose oxidase (GOD) in this 
sensor system, we found that the as-prepared PDA-GOD-GN/Au modified electrode 
was with excellent performance for glucose as well. Thus, the method of preparation 















simple-operation, and can be applied in preparing other kinds of enzyme 
electrochemical biosensors. 
The main works and results obtained are as follows: 
(1) The DA and self-synthesized graphene oxide (GPO) were used to prepare the 
PDA-GN/Au modified electrode, which was oxidized and reduced from DA-GPO by 
electrochemical processing in orderly. The as-synthesized electrodes were 
characterized by scanning electron microscopy, transmission electron microscopy, 
atomic force microscope, Fourier transform infrared, electrochemical impedance 
spectroscopy and cyclic voltammetry, which demonstrated that the in situ 
electrochemical oxidized and reduced procedure was effective and reasonable. After 
the detection of H2O2 with PDA-GN/Au modified electrode, we found that the 
PDA-GN/Au was a non-enzyme electrochemical sensor for H2O2 with remarkable 
performance including high sensitivity, rapid responsibility, large linear detection 
range and very low limit of detection. 
(2) We prepared the PDA-GOD-GN/Au enzyme modified electrode, which was an 
excellent biosensor for glucose with low limit of detection, short response periods, 
and small Michaelis–Menten constant etc., by introducing glucose oxidase into the 
system of PDA-GN. Similarly, we characterized the as-synthesized electrodes by 
scanning electron microscopy, transmission electron microscopy, Fourier transform 
infrared, X-ray diffraction, electrochemical impedance spectroscopy and cyclic 
voltammetry, whose results indicated that the activity and structure of enzyme was not 
destroyed during the process and the performance of modified electrode was 
improved, which demonstrated the in situ electrochemical oxidized and reduced 
procedure was feasible further more. The introduced one-pot preparation method 
based on dopamine and graphene can be taken as a good example by applying this 
method in preparing other kinds of enzyme electrochemical biosensors. 
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图 1-1 电化学传感器原理示意图 
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